


































































































Figure 3. Groundwater Monitoring Locations
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In 2011 and 2012, background and baseline values were established for each monitoring well-
specific COC, MOC, and NWC based on the sampling program documented in the RD/RAWP
(DOE 2010a) and LEHR regulatory stakeholder input (Weiss 2012). Annual samples have since
been collected, compared to these values, and the sampling program updated, as appropriate, in
coordination with the regulatory stakeholders. Annual monitoring reports recording these
monitoring changes were prepared for 2011, 2012, and 2013 (Weiss 2013, 2014a, 2014b).

A monitoring program decision process for COCs was presented in the RD/RAWP

(DOE 2010a); however, during the first 5 years of monitoring it became evident that this process
required revision to be workable. A revised program decision process for evaluating all well-
specific constituents (COCs, MOCs, and NWCs) has been developed based on the annual data
reviews conducted with input from the regulatory stakeholders; this process is summarized on
Figure 4.

Results from the 2014 annual sampling were discussed at the remedial project managers meeting
held on July 15, 2014, and a sampling plan for 2015 was proposed (Weiss 2014c). A
comprehensive analysis of monitoring data collected during the Five-Year Review period

(2011 through 2015) was conducted, and opportunities for further optimization were identified,
as discussed further in Section 6.4.

As established in the RD/RAWP (DOE 2010a), if concentrations of COCs remain below
background levels or are not detected for 5 consecutive years and show no increasing trend, the
monitoring frequency is reduced from annual to biennial until the next Five-Year Review. If
concentrations of COCs continue to be below background levels or not detected in the following
five-year period, the sampling frequency may be further reduced to triennial or once every five
years (approximately one year before the Five-Year Review report is due). Reduction in the
monitoring frequency or termination of monitoring is considered for specific COCs and must be
approved by the regulatory agencies before implementation. Based on the first five years of
monitoring, DOE recommends that similar criteria for monitoring frequency reduction also apply
to baseline levels for those constituents with baselines above background. For these constituents,
sampling frequency may be reduced provided the baseline level is below the maximum
contaminant level (MCL) or other relevant water-quality criterion and levels remain at or below
baseline with no increasing trend, with any proposed frequency reductions being approved by the
regulatory agencies before implementation.

The RD/RAWP (DOE 2010a) specifies that annual monitoring of MOCs and NWCs will be
conducted until it can be determined, on the basis of monitoring data, that these constituents pose
no threat to groundwater quality. Termination of monitoring of a constituent must be approved
by the regulatory agencies. DOE recommends that monitoring frequency reduction for MOCs
and NWCs be based on the same criteria as for COCs, with any proposed frequency reductions
being approved by the regulatory agencies before implementation.

4.2.2.2 Contingent Remediation

During the first 5 years, contingent remediation has not been required. However, it is possible
that continued long-term groundwater monitoring could eventually indicate that COCs are
migrating from DOE Areas soil to groundwater and are impacting or may impact groundwater
quality. In such a case, remedial cleanup technologies will be evaluated in accordance with
CERCLA, ARARs, and the corrective action requirements of Title 27 of the Code of California
Regulations.
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Collect and analyze sample at established frequency -

Is
well-specific
constituent (WSC)?
above criterion®*®
?

NO

Generate time-series plot and conduct
trend test for WSC

Increasing NO
trend®

?

Collect one year of quarterly samples

Increase
comfirmed®
2

NO

(Evaluate remedial technologies)

Notes:
a. Inclusive of constituents of concern (COCs), monitoring-only constituents (MOCs), and new well constituents (NWCs).

b. Criterion is background if baseline is below background; otherwise criterion is baseline. Background and baseline were
established in 2012 (Weiss2014a).
c¢. The following may be conducted to confirm the WSC is above the criterion and/or the trend is increasing:
- Data uncertainty evaluation
- Resampling
+ Reevaluation of background (which may include sampling background wells)

Figure 4. Groundwater Monitoring Decision Process
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Figure 4 includes the updated decision process for triggering remedial technology evaluations.
As shown on this figure, each well-specific constituent result is first compared with the
appropriate criterion (i.e., baseline for those constituents with baseline above background and
background for those with baseline below background). If the criterion is exceeded, data quality
and uncertainty is carefully evaluated. If the criterion is confirmed to be exceeded, the Mann-
Kendall trend test is conducted at the alpha significance level of 1 percent, and time series plots
are reviewed for trends. If monitoring data suggest an increasing concentration trend, data
quality/uncertainty is considered and the background concentration is reevaluated to assess if
background levels have increased. If needed, additional sampling and analysis for the constituent
in the specific monitoring well in question and/or in background wells may be conducted. If

the monitoring results indicate a significant increasing trend over the baseline or background,
whichever is appropriate, the sampling frequency is increased to quarterly for 1 year and is then
evaluated. If the evaluation indicates an ongoing increasing concentration trend, remedial
cleanup technologies are evaluated. If not, monitoring reverts to its previous frequency.

4.2.3 Implementation of Land-Use Restrictions

Per the requirements of the ROD (DOE 2009b), DTSC entered into an agreement with the
Regents to restrict use of portions of the DOE Areas to protect present or future human health or
safety or the environment from residual contaminants. The DTSC is the administrator of this
Covenant. DOE Areas subject to land-use controls are shown on Figure 5. The Covenant

was recorded with the County of Solano on July 11, 2014, as Document No. 201400051822
(DTSC 2014) and contains the following restrictions:

»  Access must be granted for the purpose of collecting samples and maintaining groundwater
monitoring wells

- Interference, tampering with, or destruction of the groundwater monitoring system is
prohibited

- An SMP must be adhered to in all DOE Areas except where no action or no further action is
the remedy

- Residential use, use for day care for children, and cultivation of crops for human
consumption are prohibited in the DSS 4 area

» Reuse outside of the Site boundary of soil from locations within the DOE Areas subject
to land-use controls for any purpose is prohibited without the DTSC and EPA’s
written approval

- EPA and DTSC shall have reasonable right of entry and access to the property for periodic
inspections to ensure compliance with land-use restrictions

The Covenant (DTSC 2014), recorded in the chain of title for the property, serves to ensure
enduring notice to parties of the restrictions on land use and land disturbance activities at the
DOE Areas.
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Land-use restrictions shall be maintained until the concentrations of contaminants in soil are at
levels that allow unrestricted use (see remediation goals in Table 4 and Table 5). As long as
contamination requiring the implementation of an SMP or land-use restrictions remains in place,
DOE shall continue to conduct Five-Year Reviews to ensure that the selected remedy remains
protective. The SMP shall be maintained and updated during Five-Year Reviews.

In accordance with the MOA between DOE and the Regents, following each Five-Year Review,
DOE shall consult with EPA, DTSC, CRWQCB, and CDPH, or the successors to these agencies,
to determine whether it is necessary for the land-use covenants to remain in effect or if the land-
use covenants can be terminated entirely or amended to delete specific DOE units from the
land-use restrictions (DOE 2009a).

4.2.3.1 Soil Management Plan

Because residual contamination is left in place at LEHR, an SMP is required to address the
residual chemical and radionuclide soil contamination, except for areas where no action or
no further action was selected. All soil-disturbing activities—including excavation, grading,
trenching, and utility installation or repair—are subject to the requirements of the SMP.

DOE has entered into an MOA with the Regents whereby UC Davis develops internal policies,
procedures, and training to ensure implementation of the SMP in DOE Areas (DOE 2009a).

The Environmental Health & Safety (EH&S) Unit at UC Davis provides ongoing training and
guidance to university staff to communicate soil-management requirements to applicable units
that may perform, manage, or contract for work at and near DOE Areas and to avoid unnecessary
soil-disturbing activities in the areas subject to the SMP.

Information on the following topics is provided:

» Roles and responsibilities for soil management in the DOE Areas

- Areas and contaminants subject to soil-management requirements

- Soil management during excavation or construction

- Permits for soil-disturbing activities

- Plans and documentation

- Soil management during emergency work

- Waste management

- Waste characterization and disposal

» Inspections

The most recent SMP training occurred on July 23, 2015. SMP training is conducted annually.
The soil management areas are inspected for soil disturbance annually and reported in annual
land-use covenant inspection reports (DOE 2013, 2014, 2015a). No permit-required soil

disturbing activities have occurred since the SMP was implemented in 2011, and no evidence of
contaminated subsurface soil disturbance was found during the inspections.
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Before any soil-disturbing activities may begin, a permit application detailing the nature of the
project; the project’s location; and the expected depth of any proposed trenching, excavation,
drilling, or other soil disturbance must be submitted to the EH&S Unit. No work may begin until
the EH&S Unit approves the permit for the proposed project.

4.2.3.2 No Residential Use

As specified in the ROD (DOE 2009b), specific land-use restrictions are required for the DSS 4
area (Figure 5) until the concentrations of contaminants in the soil are at levels that allow for
unrestricted use (Table 4 and Table 5). In finalizing the Covenant (DTSC 2014), DTSC and EPA
agreed to modify the land-use restrictions listed in the ROD to remove the restriction on use for
any type of educational purpose for children under the age of 21, because this restriction was not
necessary for protectiveness. The Covenant specifies that residential use, use for day care for
children, and the cultivation of crops for human consumption are prohibited in the DSS 4 area.

4.2.3.3 Prohibition Against Interference with Monitoring System

The destruction or disturbance of monitoring wells is prohibited in the Covenant (DTSC 2014).
Activities that may disturb the effectiveness of the groundwater monitoring well system

(e.g., excavation, grading, removal, trenching, filling, earth movement, mining) are not permitted
within the DOE Areas at LEHR without prior review and written approval by DTSC and EPA
unless such activities are expressly allowed in the approved SMP.

4.3 Remedy Operations and Maintenance

O&M activities at DOE Areas are conducted according to the procedures specified in the
RD/RAWP (DOE 2010a). These activities consist of groundwater monitoring and conducting
ongoing training and implementation of the SMP, as described above. Maintenance activities
include inspecting and maintaining groundwater monitoring wells and land-use restriction
features. Inspections of groundwater monitoring wells, anti-tampering plaques, land survey
monuments, and locations within the DOE Areas subject to land-use restrictions are conducted at
least once per year and reported in Annual Land-Use Covenant Inspection Reports (DOE 2013;
2014; 2015a). Maintenance activities such as well repairs are also documented in the

inspection reports.

Table 7 compares the long-term groundwater monitoring costs that were used as the basis for the
ROD cost estimates to the actual costs for this first five-year period. The actual costs were lower
than expected in the first year and higher in the second and third years because data collection to
establish background and baseline levels was extended over 2 years (see Section 4.2.2.1) and
evaluation of these data extended into the third year instead of being completed in 1 year as
originally planned. Over all, five-year groundwater monitoring costs were higher than expected,
mostly due to the more extensive effort required to establish background and baseline levels and
the addition of NWC analyses.
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Table 7. Five-Year Groundwater Monitoring Costs

Cost

Estimated Actual
Year for ROD? ROD Cost Estimate Basis Cost® Actual Work Performed
$
$) (%)
Protocol development; quarterly
sampling with full-suite analysis; Protocol development; quarterly
2011 225,000 |data evaluation to establish 125,000 |sampling with full-suite analysis; data
analyte list, background and evaluation; annual report
baseline levels; annual report
2012 33,000 | Annual monitoring and reporting 146,000 Protoqol Fievelopment;_qugrterly
sampling; data evaluation; annual report
Completed data evaluation to establish
2013 33,000 | Annual monitoring and reporting 94,000 [background/baseline levels; Annual
monitoring and reporting
2014 33,000 | Annual monitoring and reporting 45,000 | Annual monitoring and reporting
2015 33,000 | Annual monitoring and reporting 39,000 | Annual monitoring and reporting
Total 358,000 449,000
Note:

# Rounded to the nearest $1000.
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5.0 Progress Since the Last Five-Year Review

This is the first Five-Year Review for the LEHR Federal Facility.
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6.0 Five-Year Review Process

This section discusses the Five-Year Review process for the LEHR Federal Facility.

6.1 Administrative Components

DOE’s Office of Legacy Management, EPA, CDPH, CRWQCB, and DTSC established the
Five-Year Review schedule with the following components:

«  Community Involvement

- Document Review

- Data Review

» Inspection of the DOE Areas

«  Local Interviews

- Five-Year Review Report Development and Review

The schedule extends into 2016.

6.2 Community Involvement

Notices of the Five-Year Review were published in The Davis Enterprise on May 29, 2015

(p. A-1, Appendix A); and The Sacramento Bee on June 1, 2015 (p. A-2, Appendix A). A notice
is also currently accessible on the DOE’s Office of Legacy Management website

(p. A-3, Appendix A) (DOE 2015b). These notices describe the remedy implemented by DOE
during this first Five-Year Review period but do not mention contingent remediation since none
was required. In addition, UC Davis staff members with direct involvement in the Site were
personally notified of the Five-Year Review. This includes staff members of the Center for Health
and the Environment (CHE) (located at the Site), UC Davis Design and Construction
Management (DCM), and UC Davis Grounds and Landscape Services. The Davis South Campus
Superfund Oversight Committee (DSCSOC), a public participation group funded through the
Technical Assistance Grant program, disbanded in March 2010. There has not been a formal
community involvement group for the Site since that time.

6.3 Document Review

Documents reviewed for this Five-Year Review are listed in Section 12.0, “References.”
Additional documents reviewed are referenced in each of the appendixes, as appropriate. The
tables of ARARs presented in the ROD (DOE 2009b) were reviewed for potential changes.
Results of this evaluation are provided in Section 7.2.1 and Appendix B.

6.4 Data Review

In accordance with the procedures specified in the RD/RAWP (DOE 2010a), groundwater
monitoring data from the monitoring well network are evaluated for evidence of groundwater
impact annually by conducting trend analyses and comparing results to background and
baseline levels for well-specific constituents identified in the RD/RAWP. The results of these
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evaluations are presented in the annual water monitoring reports for the Site. For this Five-Year
Review, a comprehensive trend analysis of data collected during the five-year reporting period
was conducted for each well-specific constituent identified in the RD/RAWP to determine if
any constituents have increasing concentrations or can be removed from the monitoring program
or monitored less frequently (DOE 2010a). Results of this data analysis are presented in
Appendix C.

On the basis of the analysis, no COC, MOC, or NWC concentrations are increasing such that
increased monitoring frequency or other response actions are needed. Although trend analyses for
chloroform in well UCD1-072 and nitrate in well UCD1-069 indicated an upward trend, the
concentrations and potential trends for these well-specific constituents do not warrant increased
monitoring frequency or other response, as described in Appendix C. No well-specific constituent
is recommended for removal from the monitoring program based on the trend analysis; however,
monitoring for most DOE Areas groundwater well-specific constituents can be optimized by
reducing the frequency to biennial, which will still provide adequate data to evaluate potential
groundwater impacts. Of the 72 well-specific constituents monitored, 46 are proposed for
monitoring frequency reduction to biennial, with an additional 7 potentially proposed for biennial
monitoring depending on 2016 results (Table C-4, Appendix C).

6.5 Inspection of the DOE Areas

The most recent inspection of the DOE Areas was conducted on June 16, 2015, by the project
team as listed in Appendix D. The purpose of the inspections was to assess the protectiveness of
the remedy. The inspection focused on:

»  Prohibited uses at the DSS 4 area
- Compliance with the SMP
- Operation and maintenance of groundwater monitoring wells

No residential use, use for day care for children, or cultivation of crops for human consumption
was observed in the DSS 4 Area.

Minor soil disturbance was found in the northwest corner of the EDPs due to removal activities
associated with a fallen tree. The volume and depth of the soil disturbance were less than the
quantities that would require a permit according to the specifications in the SMP (disturbed
depths less than 1 foot and soil displaced less than 5 cubic yards [DOE 2010a]). However, the
northwest survey monument for the EDP was removed and lost due to this activity.

Groundwater monitoring wells were in good condition, and none showed evidence of tampering.
Some minor well maintenance issues were noted.

The full inspection of the DOE Areas, including the Inspection Checklist and photographs taken
on June 16, 2015, is provided in Appendix D.

6.6 Interviews

Table 8 lists those approached for interviews for this Five-Year Review; each person’s title, role
on this project, and response to the interview request are also provided.
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Interviews of the six people listed above who agreed to be interviewed were conducted by
telephone between June 26 and July 1, 2015. The questionnaire used for the interview, as well
as transcripts recording each interviewee’s responses, is provided in Appendix E.

Table 8. Individuals Invited To Be Interviewed for the Five-Year Review

. Role on DOE Response to
Person Title . -
Areas Project Interview Request

. Environmental Manager, . .

Sue Fields UC Davis EH&S Unit UC Davis project manager Yes
Associate Director of Grounds
Cary Avery and Landscape Services, Grounds maintenance Yes
UC Davis
Ardie Dehghani Campus Engineer, UC Davis DCM Construction oversight Yes
Chief Administrative Officer, L .

Sue Russell UC Davis CHE Works at CHE, which is onsite Yes
Shanie McCarty EHS Specialist |, UC Davis CHE Works at CHE, which is onsite Yes
Kent Pinkerton Director, UC Davis CHE Works at CHE, which is onsite Yes
Mary Rust Neighboring Landowner Member of former DSCSOC Declined®
David Stensby Remedial Project Manager EPA Region 9 Declined”
Durin Linderholm Engineering Geologist CRWQCB Declined”
John Bystra Project Manager DTSC Declined”

Notes:

®Stated that she no longer lives in the area and is not up-to-date on DOE Areas activities.
® |ndicated that they have no additional input beyond that provided through regular meetings and document review.

A summary of interviewee responses is provided below:

- All respondents felt that the DOE Areas remedy is adequately protective, and none were
aware of any changes in DOE Areas conditions, laws, or regulations in the past 5 years that
would affect the protectiveness and effectiveness of the remedy.

«  All respondents felt that they were adequately informed about the remedy and land-use
restrictions, trained on their responsibilities regarding the remedy implementation
(as appropriate), and knew where to obtain information about the remedy. All respondents
indicated that the UC Davis EH&S Unit is their primary source of information.

- Interms of impact that the DOE Areas remedy has had on the community, two UC Davis
respondents mentioned concerns related to Pacific Gas and Electric’s plan to install a new
high-pressure gas line adjacent to the Site and the associated disruption to groundwater that
could potentially impact the remedy. Two UC Davis respondents also mentioned community
concern that the remedy was overly protective and costly. One respondent mentioned past
community concern about the groundwater plume but stated that his understanding is that
DOE has been very detailed in following that plume and its progress and has provided
information on the plume to the public in regular meetings.
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- When asked about complaints, violations, incidents, or activities involving the DOE Areas
and remedy, one or more respondents mentioned:

Several years ago someone representing the State was planning to drill a soil boring
to assess the Putah Creek levee adjacent to the Site. The UC Davis EH&S Unit was
notified and helped the State representative select a location that would not interfere
with the DOE Areas remedy.

A land survey monument for the DOE Areas remedy was recently lost and some surface
soil was disturbed when a fallen tree at the Eastern Dog Pens was cleared out. The

UC Davis EH&S Unit was notified and confirmed that no soil disturbance requiring
notification had occurred. At the time of the interview, the EH&S Unit was in the
planning stage for replacing the missing monument and including more highly visible
markers for the monuments.

The UC Davis Department of Public Health Sciences recently asked the UC Davis
EH&S Unit where they could site a shaded structure at the Site. A meeting was
scheduled to select a location that would not impact any of the restricted areas.
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7.0  Technical Assessment
This section provides the technical assessment of the selected remedies for the DOE Avreas.

7.1 Question A: Is the Remedy Functioning As Intended by the Decision
Documents?

The review of documents and data and the results of the DOE Areas inspection and interviews
indicate that the remedy is functioning as intended by the ROD (DOE 2009b). Land-use controls
and groundwater monitoring were implemented as specified in the ROD; both of these remedy
elements are functioning well. As described in Section 4.3, O&M annual costs generally have
been consistent with expectations. On the basis of the monitoring costs for the fifth year

(see Table 7) and the opportunities for optimization described below, monitoring costs for the
next Five-Year Review period are expected to be consistent with or lower than those estimated
for the ROD.

7.1.1 Land-Use Restrictions

As stated in the ROD, the intended objectives of the land-use restrictions are to:
- Prevent exposure to contaminated soil.
»  Prevent improper disposal of contaminated soils.

- Maintain the integrity of all present and future monitoring wells for alternatives requiring
groundwater monitoring (DOE 2009b).

The land-use restrictions include a recorded deed restriction on residential use at DSS 4, access
for contingency remediation, and SMP implementation at the Ra/Sr Treatment Systems, DSS 3,
DSS 4, Dry Wells A-E, SWT area, and EDP areas. On the basis of the document review,
inspection, and interviews, these land-use restrictions have been effectively implemented and are
functioning as intended to meet the three objectives listed above. Land surveying and monument
installation for the restricted areas was completed in 2011, and the Covenant prohibiting
residential use was recorded by Solano County in 2014 (DTSC 2014). SMP training is conducted
annually. Workers at the Site are well-informed on the SMP requirements and areas of
applicability. O&M issues encountered during the five-year period have been routine and easily
manageable. No soil-disturbing events that would require a permit have occurred. One incident
of a minor soil disturbance was reported during the Five-Year Review period (see Appendixes D
and E), but it was determined that the volume (less than 5 cubic yards) and depth (less than

1 foot) of the disturbed soil were less than those requiring a permit under the SMP. One
monument (M19) was recently lost due to grounds maintenance work in the northwest corner of
the EDPs. On September 29, 2015, Hunter Surveying, a California-licensed land surveyor,
reinstalled monument M19 at its previous location.

Improving the visibility of the survey monuments by adding high-visibility markers is an
opportunity for the optimization of land-use controls. The SMP specifies that the surveyor’s
maps shall be used by the EH&S Unit in reviewing every soil disturbance activity to determine if
itis in a controlled area and prior to issuing a permit, and the monuments serve only as a
secondary indicator of controlled areas. However, through improved visibility, the time required
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to locate monuments during inspections and the likelihood of inadvertent damage of the
monuments during grounds work should be reduced, thereby reducing ongoing O&M costs.

7.1.2 Long-Term Groundwater Monitoring

As stated in the ROD (DOE 2009b), the function of the long-term groundwater monitoring is to
ensure that if contaminants begin to impact groundwater, remedial action will be taken to prevent
the degradation of water quality. The monitoring well network described in the RD/RAWP
(DOE 2010a) was implemented as designed in 2011 (identification plaques installed in 2011

and 2012) and provides adequate sampling points for assessing potential groundwater impact
from DOE areas. O&M of the well network has, on the whole, been effective. Wells have
required minor maintenance such as cover bolt replacement and thread cleaning, concrete apron
repairs, vault replacement, and identification plaque replacement. Improving the visibility of
wells prone to vault damage by grounds maintenance equipment was identified as an opportunity
for optimization.

The groundwater monitoring optimization evaluation conducted for this Five-Year Review

is described in Section 6.4 and Appendix C. On the basis of the analysis, no COC, MOC, or
NWC concentrations are increasing such that increased monitoring frequency or other response
actions are needed. Although trend analyses for chloroform in well UCD1-072 and nitrate in
well UCD1-069 indicated an upward trend, the concentrations and potential trends for these
well-specific constituents do not warrant increased monitoring frequency or other response, as
described in Appendix C. No well-specific constituent is recommended for removal from the
monitoring program; however, monitoring for most DOE Areas groundwater well-specific
constituents can be optimized by reducing the frequency to biennial, which will still provide
adequate data to evaluate potential groundwater impacts. Of the 72 well-specific constituents
monitored, 46 are proposed for monitoring frequency reduction to biennial, with an additional
7 potentially proposed for biennial monitoring depending on 2016 results (Table C-4,
Appendix C).

7.2 Question B: Are the Exposure Assumptions, Toxicity Data, Cleanup
Levels, and RAOs Used at the Time of the Remedy Still VValid?

There have been no changes in the current and future land/groundwater uses and physical
conditions in the DOE Areas that would affect the protectiveness of the remedy. The subsections
below evaluate changes in standards, to-be-considered (TBC) criteria, toxicity, and ecological
risk for the exposure pathways evaluated in the Risk Characterization Report (DOE 2005) and
for vapor intrusion from soil. While groundwater is not part of the DOE Areas, mitigating
potential future impacts to groundwater is an RAO for DOE Areas constituents, and
groundwater-protective remediation goals for soil were established in the ROD (see Section 4).
Therefore, the basis of each of these remediation goals was also evaluated for changes.
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7.2.1 Evaluation of Changes in Standards and To-Be-Considered Criteria

For this Five-Year Review, the promulgated standards (i.e., MCLs), TBC criteria, and the soil
remediation goals for the protection of human health and groundwater that were designated in
the ROD (DOE 2009b) were reviewed for changes that may impact the protectiveness of

the remedy.

Potential risks associated with direct exposure to soil were reevaluated based on new exposure
and toxicity factors, as described in Section 7.2.2 below. After a reevaluation, the direct exposure
soil remediation goals for the protection of human health (Table 4) remain protective for the
identified COCs at 1 in 1 million cancer risk except for dibenzo(a,h)anthracene for hypothetical
onsite residents and benzo(a)pyrene for construction workers. On the basis of the risk
reevaluation (Section 7.2.2 and Appendix G), the remediation goals of 0.1 milligram per
kilogram (mg/kg) for dibenzo(a,h)anthracene and 2 mg/kg for benzo(a)pyrene listed in the ROD
represent a 2 in 1 million cancer risk for hypothetical onsite residents and construction workers,
respectively. Dibenzo(a,h)anthracene was detected at the DSS 4 area in two of six samples. This
change does not affect the protectiveness of the remedy for hypothetical onsite residents since
there is a land-use restriction at the DSS 4 area that prohibits residential use. The results of risk
assessment calculations in Appendix G indicate that the construction worker remediation goal for
benzo(a)pyrene in the DSS 4 area should be lowered from 2 mg/kg to 1 mg/kg to be protective at
1 in 1 million cancer risk. However, these construction worker risk and remediation goals are
likely overly conservative for construction work at DSS 4 because of the limited extent of
benzo(a)pyrene contamination (immediate vicinity of the leach pipe) and the assumed 1-year
exposure duration (substantially longer than would be anticipated).

The only new promulgated groundwater standards identified are a revised MCL for molybdenum
and a new California MCL for hexavalent chromium (Appendix B). The remediation goals for
the protection of groundwater were reviewed based on revisions to MCLs and the Site
groundwater background values (Table 9). As described in Appendix F, the change in the
molybdenum MCL results in revised calculated MCL-based molybdenum soil remediation goals
for the protection of groundwater in the DSS 3 area and the Dry Wells A—E area. As specified in
the RD/RAWP (DOE, 2010), sample collection and determination of background values was
conducted to establish the background groundwater condition in support of the groundwater
monitoring remedy in the DOE Areas. As described in Appendix F, calculated background-based
remediation goals for formaldehyde in DSS 3, selenium in DSS 4, and molybdenum,
cesium-137, and Sr-90 in the Dry Wells A—E area changed in response to the new groundwater
background levels. As shown by the graphs in Appendix C (Attachment C-2), these changes do
not affect the protectiveness of the remedy. Because both the background-based and MCL-based
remediation goals for cesium-137 are above the maximum soil concentrations detected in the
Dry Wells A—E area, this constituent is no longer considered a groundwater impact COC for

this area.

Two guidance documents on vapor-intrusion evaluation were identified as new TBC criteria:
Final Guidance for the Evaluation and Mitigation of Subsurface Vapor Intrusion to Indoor Air
(Vapor Intrusion Guidance) (DTSC 2011) and OSWER Technical Guide for Assessing and
Mitigating the Vapor Intrusion Pathway from Subsurface Vapor Sources to Indoor Air
(OSWER = Office of Solid Waste and Emergency Response) (EPA 2015a). These documents
were considered in the reevaluation of vapor-intrusion potential described below.
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7.2.2 Evaluation of Changes in Toxicity and Exposure Pathways for COCs

For the soil COCs, reference doses, cancer potency factors, and exposure assumptions were
reviewed, and risks were recalculated based on updated toxicity values for chemical and
radiological COCs and exposure assumptions (Appendix G). On the basis of the Five-Year
Review recalculation of human health cancer risks and non-cancer hazards from the soil
ingestion, dermal contact, plant ingestion, dust inhalation, and external radiation pathways for
the identified COCs at DSS 4, the EDPs, and the SWTs, the cancer risks and non-cancer hazards
are either lower, unchanged, or only slightly higher than those presented in the ROD.
Recalculated non-cancer hazards remained below the threshold of 1. Recalculated risks that
increased slightly were those for dibenzo(a,h)anthracene for hypothetical onsite residents
(increased from 1 x 10° to 2 x 10°) and benzo(a)pyrene for construction workers (increased from
1 x 10° to 2 x 10°). As such, the current remedy is protective.

Table 9. Five-Year Review of Groundwater Basis for Designated Levels in the DOE Areas

HSU-1 Current Regulatory | - o ot
Groundwater . Background Level at Current Regulatory-
Units ; HSU-1 ; Regulatory
cocC at Time of Backaround? Time of Level Level References
SWRA 9 SWRA
Carbon-14 pCi/L 35 7 2000 2000 MCL (SWRCB 2015a)
Cesium-137 pCi/L 1 5 200 200 MCL (SWRCB 2015a)
: : b

Total chromium | pg/L 25 43.7 50 10 (Cseﬂv'fgé‘g‘ Eoige’:;ICL
Chromium California EPA MCL
(hexavalent) ho/L 394 40 50 10 (SWRCB 2015a)
Formaldehyde | pgiL 1140 13 100 100 E:‘\'/';?r(g\"’,‘vﬁoctg"gfgb)
Mercury ug/L 0.1 0.0479 2 2 MCL (SWRCB 2015a)
Molybdenum ug/L 14.9 3.13 180 100 RSL (EPA 2015b)
Nitrate as N mg/L 25.1 15 10 10 MCL (SWRCB 2015a)
Radium-226 pCilL 1.14 1.17 5 5 (F’S‘ka\’/'gc'*;%q;c)’als
Selenium pa/L 5.67 1.74 50 50 MCL (SWRCB 2015a)
Silver ug/L 5 1 100 100 (‘Q’;F‘,:X”zdglrgc'\)"c"s
Strontium-90 pCi/L 1.7 1 8 8 MCL (SWRCB 2015a)
Notes:

& Groundwater background determined from wells UCD1-018 and UCD1-063 monitoring data collected in 2011 and
2012 (Weiss 2014a).
® Based on an assumption that total chromium is 100 percent hexavalent.

Abbreviations:

HSU-1 = hydrostatic unit 1

Hg/L = micrograms per liter

mg/L = milligrams per liter

pCi/L = picocuries per liter

RSL = regional screening level

SWRA = Sitewide Risk Assessment

SWRCB = State Water Resources Control Board
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Vapor intrusion was evaluated in the Revised LEHR/SCDS Site-Wide Risk Assessment, Volume I:
Human Health Risk Assessment (SWRA) (UC Davis 2004), but the evaluation did not distinguish
between DOE and UC Davis areas of responsibility, and risks were evaluated using soil-gas data
from the UC Dauvis areas. Appendix H provides an evaluation of the potential for vapor intrusion
from soil contaminants in the DOE Areas. On the basis of EPA guidance (EPA 2015), 16 soil
constituents with physical properties that may pose a residential risk from soil to indoor air were
identified in the DOE Areas. Human health risks were not estimated from soil-sample data
because EPA does not recommend using soil data to estimate the potential for vapor intrusion
due to the potential for vapor loss during soil sampling, preservation, and chemical analysis and
uncertainties associated with soil partitioning calculations (EPA 2015). Soil data are usable for
qualitative identification of contaminant presence while soil-gas data are required for
quantitative risk estimation (EPA 2015). After a preliminary evaluation, it is recommended that a
detailed review of the soil-data quality and a spatial analysis of the location of all potentially
vapor-forming constituents be conducted. If remedy protectiveness cannot be determined based
on a review of the results of these analyses, soil-gas sampling may be recommended to estimate
human health risk associated with vapor intrusion.

7.2.3 Evaluation of Toxicity of Non-COCs

Toxicity values for non-COCs detected above background in soil were reviewed for changes
that may impact the protectiveness of the remedy (Appendix I). Both chemical and radiological
constituents were evaluated. None of the chemical constituents that were not previously
identified as COCs in the SWRA (UC Davis 2004) for the DOE Areas present a cancer risk or
non-cancer hazard to human health based on the Five-Year Review evaluation.

For radiological constituents, the recalculated risks for this Five-Year Review are slightly higher
than those calculated in the Risk Characterization Report (DOE 2005). However, as described in
detail in Appendix I, these changes are small and do not affect the overall protectiveness of

the remedy.

7.2.4 Evaluation of Ecological Risk

Soil screening levels for plant and soil invertebrate evaluation and species-specific toxicity
reference values, lowest-observed adverse effect levels (LOAELS) and no-observed adverse
effect levels (NOAELSs) for the bird and mammal evaluation were reviewed and changes were
compared to those used in the Site-Wide Ecological Risk Assessment (SWERA) (BBL 2006)
(Appendix J). Although some of these comparison values have changed, the risk to ecological
receptors in the DOE Areas remains similar to risks estimated in the SWERA (BBL 2006). For
example, the largest change in calculated hazard quotient was for plants exposed to manganese at
DSS 1, which changed from 1.8 to 4.0. The recalculated hazard quotients and those estimated in
the SWERA (BBL 2006) are presented in Table J-4 in Appendix J.

7.3 Question C: Has Any Other Information Come to Light That Could Call
into Question the Protectiveness of the Remedy?

No.
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7.4 Summary

According to the data reviewed, inspection of the DOE Areas, and the interviews, the remedy is
functioning as intended by the ROD (DOE 2009b). Land-use controls and groundwater
monitoring are functioning well. Land-use control optimization includes improving the visibility
of some survey monuments and monitoring wells to reduce inadvertent damage during grounds
work. After a review of 5 years of groundwater data, 46 of 72 well-specific constituents are
recommended for sampling frequency reduction.

There have been no changes in the current and future land/groundwater uses or physical
conditions in the DOE Areas that would affect the protectiveness of the remedy. The only new
promulgated standards identified include a revised MCL for molybdenum and a new California
MCL for hexavalent chromium; these changes do not affect the protectiveness of the remedy
(Section 7.2.1). Review of direct exposure soil remediation goals for the protection of human
health (Table 4) indicates that the goals are protective for the identified COCs at 1 in 1 million
cancer risk except for dibenzo(a,h)anthracene for hypothetical onsite residents and
benzo(a)pyrene for hypothetical construction workers in the DSS 4 area, which are both
calculated to represent a 2 in 1 million risk based on the updated evaluation. There is a land-use
restriction at the DSS 4 area prohibiting residential use, and the construction worker scenario is
overly conservative for this area (see Section 7.2.1); therefore, the direct exposure soil
remediation goals remain protective.

Changes in toxicity factors for some soil COCs and exposure factors for some pathways

(i.e., plant ingestion) result in risks that are either lower or unchanged from those presented in
the ROD (DOE 2009b). The vapor-intrusion pathway was not specifically evaluated for the DOE
Areas in the SWRA (UC Davis 2004). In the Five-Year Review evaluation, 16 soil constituents
with physical properties that may pose a residential risk from soil to indoor air were identified.

It is recommended that a detailed review of the soil data quality and a spatial analysis of the
location of all potentially vapor-forming constituents be conducted; soil-gas sampling may be
recommended.

Chemical constituents that were not previously identified as COCs in the SWRA

(UC Davis 2004) for the DOE Areas do not present a risk to human health due to direct exposure
(i.e., ingestion, dust inhalation, or dermal contact). For radiological constituents, the recalculated
risks for this Five-Year Review are only slightly higher than those previously calculated. These
changes do not affect the overall protectiveness of the remedy.

A few changes in ecological screening levels were identified; however, these do not affect the
protectiveness of the remedy.

There is no other information that calls into question the protectiveness of the remedy.
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8.0 Issues

Table 10 provides the issues that were identified in this Five-Year Review.

Table 10. Issues from the Five-Year Review

Currently Affects Affects Future
Issue Protectiveness Protectiveness
(Yes/No/Unknown) (Yes/No/Unknown)
Some monuments not clearly visible leading
. No No
to accidental damage
Some monitoring well vaults not clearly No No

visible leading to accidental damage

No specific procedures are in place for dealing
with fallen trees and associated soil in No Unknown
restricted areas

The vapor-intrusion pathway has not been

Unknown Unknown
evaluated completely
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9.0

Recommendations and Follow-Up Actions

To address the issues identified in Section 8.0, Table 11 provides recommended actions.

Table 11. Recommendations and Follow-Up Actions To Address Issues at the DOE Areas

Issue

Recommendations/
Follow Up Actions

Party
Responsible

Oversight
Agency

Milestone Date

Some monuments not clearly
visible leading to accidental
damage

Install new high-visibility
markers for monuments?®

Federal Facility

EPA/State

September 30, 2016

Some monitoring well vaults
not clearly visible leading to
accidental damage

Install new high-visibility

markers for monitoring wells®

Federal Facility

EPA/State

September 30, 2016

No specific procedures are
in place for dealing with
fallen trees and associated
soil in restricted areas

Include procedures for
handling and disposing of
fallen trees and associated
soil in annual SMP training®

Federal Facility

EPA/State

September 30, 2016

The vapor-intrusion pathway
has not been fully evaluated

Evaluate existing data,
conduct soil vapor
investigation if needed,

and evaluate potential risk
associated with this pathway
for each DOE Area

Federal Facility

EPA/State

September 30, 2017

Note:

& As part of this Five-Year Review, the SMP will be updated to include specifications for high-visibility markers and
procedures for handling and disposing of fallen trees.
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10.0 Protectiveness Statement

Immediate threats at the site have been addressed, and the remedy is protective of human

health and the environment in terms of direct soil exposure, potential groundwater impact from
soil contaminants, and ecological risk. On the basis of the preliminary vapor-intrusion evaluation
conducted for this Five-Year Review, a protectiveness determination for this exposure pathway
cannot be made without further data evaluation and possible collection and evaluation of soil-gas
data from certain locations within the DOE Areas, as described above. It is expected that this
vapor-intrusion evaluation will be completed by September 30, 2017, at which time a
protectiveness determination will be made via an addendum to this Five-Year Review,
anticipated to be completed by February 28, 2018.
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11.0 Next Review

The next five-year review for the LEHR Federal Facility is required 5 years from the completion
date for this review.
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Applicable or Relevant and Appropriate Requirements Review
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Appendix C

Monitoring Data Trend Analysis
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Appendix D

Site Inspection Documentation
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Appendix E

Interviews Summary and Transcripts



This page intentionally left blank























































































Appendix F

Potential Groundwater Impact Reevaluation
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Appendix G

COC Risk Recalculation



This page intentionally left blank







































































































































Appendix H

Vapor-Intrusion Evaluation
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Appendix |

Non-COC Toxicity Value Review
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Ecological Risk Review
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